Considering no statistically differences in the results and the outlay of LBC, implementation of LBC should be used for molecular-based detection and genotyping when human papillomavirus may offer additional benefits when screening for cervical carcinoma.
Introduction
Cervical carcinoma is a widely spread public health problem, representing the fourth most common gynecologic cancer. Notably, 85% of the global burden occurs in less developed regions of the world, where it is estimated to be 12% of all cancers diagnosed in women [1] . In Mexico, between the years of 1989 and 2004, the mortality rate for cervical carcinoma was reduced to 2.94 per 100,000 women by the strengthening of screening programs for precancerous cervical lesions and a lower birth rate [2] . Since 2011, cervical cancer is the second cause of cancer-related mortality among Mexican women accounting for 10.4% of deaths in women with cancer. In contrast, in developed countries the mortality rate associated to cervical cancer has decreased by 70-80% in the last Materials and Methods: A prospective, single center study, recruited individuals from a tertiary-level center. In all participants, CC and LBC were performed. Clinical, cytologic and histopathologic results were collected. Bethesda System was used and agreement of two of three cytopathologists was necessary to assign a positive or negative result. Cervical biopsy was performed in participants with abnormal findings.
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Conventional cytology (CC) for cervical neoplasia screening has an estimated sensitivity ranging from 30 to 87%, specificity of 86 to 100% and a false negative rate of 25 to 50%, all far from optimal. Thus, the need for research to improve the accuracy of diagnosis [6] . In this line, in 1996 the Food and Drug Administration (FDA) approved an alternative method for sample collection and processing using a liquid-based cytology (LBC) assay with potential for higher sensitivity and specificity rates [7] .
Currently most developed countries have substituted CC for LBC as the standard routine test for the detection of precancerous abnormalities, due to the potential use of a single specimen for cytology screening and molecular testing with a higher detection rate of intraepithelial lesions, and lower yield of unsatisfactory samples. However, there is also evidence questioning the proposed superior performance of LBC over the CC. Thus, the aim of the present study is to compare the screening accuracy of liquid-based cytology using the CellPrep Plus method versus the conventional Pap test in patients referred to a tertiary-level medical care center in individuals suspected of having precancerous lesions.
The present prospective, single center study, recruited adult individuals from a community-based, tertiary-level care. A total of 200 participants were included in this study. In all participants, a CC and LBC was performed. Two separate samples were obtained; the first sample acquired was designated for CC and a second sample for the LBC for half of the population, for the second half the sequence was inversed. CC and LBC smears were each assessed by three senior cytopathologist and the Bethesda System was used for description and agreement of at least two of the three cytopathologists was necessary to designate a sample as positive or negative. A cervical biopsy was performed in participants with abnormal findings on gross examination of the cervix. Clinical data, cytologic and histopathologic results were collected from all individuals (including age, number of sexual partners, age at first intercourse, contraceptive methods, smoking status, comorbidities, sample adequacy, transformation zone component, category assigned in accordance to the Bethesda System and final biopsy interpretation report).
Normality was assessed using the Kolmogorov-Smirnov test; variables with normal distribution were described using Means ± standard deviations (SD), whereas for variables without a normal distribution medians and interquartile ranges (IQR) were used. Frequencies and percentages were used to describe categorical data. Correlation between CC and LBC was evaluated using Pearson's or Fisher's exact test, as corresponded. Sensitivity, specificity, negative predictive value, positive predictive value, likelihood ratio, and the area under the ROC curve (AUC) were assessed using cervical biopsy as the reference test. All analyses were two-tailed and p-value < 0.05 was considered significant. All analyses were performed using STATA 14.1 statistical software. 60 years [3] . However, a similar trend has not been observed in developing countries from Latin-American and the Caribbean, due to the scarcity of screening programs, faulty quality control of screening tests, and ineffective health programs for the treatment and follow-up services of the positive screening tests [4, 5] .
Materials and Methods
Cell samples for cervical cytology, CC and LBC were obtained during speculum examination. For both methods, cells were obtained from the external surface of the cervix and the cervical canal to evaluate the transformation zone. For the conventional Pap test, the Ayre spatula was used to circumferentially scrape the ectocervix followed the endocervix, the sample was smeared onto a slide and fixed with 95% ethyl alcohol. The commercially available CellPrep Plus LBC (Biodyne, Seongnam, Korea) assay was used for the liquid-based cytology according to the manufacturer's instructions. This study was performed in accordance to the principles of the Declaration of Helsinki and approved by the local ethics committee (Comisión de bioética del Instituto Nacional de Cancerología de México). All participants provided informed consent prior to data collection.
Statistical Analysis
A total of 200 participants were included in this study. The main clinical features of participants are summarized in Table 1 .
Results
A comparative study between LBC and CC results was performed, that included 105 individuals with adequate cytological and cervical biopsy samples (Table 3 ). CC and LBC reports were negative for intraepithelial lesion or malignancy in 66 and 56 cases respectively (62.86% vs 53.33%, p= 0.162). On the other hand, 39 LBC smears and 49 CC, reported for positive intraepithelial lesion or malignancy (37.14% vs 46.67% respectively, p= 0.162).
The cytologic analyses for the CC yielded 183 (91.5%) of satisfactory samples; 122 (61%) presented endocervical transformation zone; and 122 (61%) were negative for intraepithelial lesion or malignancy. Epithelial cell abnormality was found in 61 (30.5%) samples, among these: 14 (7%) were borderline lesions, 24 (12%) were low-grade squamous intraepithelial lesions (LSIL) and 10 (5%) corresponded to high-grade squamous intraepithelial lesions (HSIL). Only 13 (6.5%) samples were classified as carcinoma. Of note, no significant differences in sample adequacy, detection of transformation zone component, in number of positive and negative samples for intraepithelial lesions as compared to LBC ( Table 2) .
Cytology results were subsequently confirmed by cervical biopsy, 23 (21.9%) biopsies resulted in HSIL, from these, 9 (39.13%) were not detected with CC and 10 (43.47%) with LBC. Conversely, the comparison of the latter results using the reference standard Volume 4 | Issue 2
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Sensitivity and specificity for LBC were 40% and 76% respectively, while for CC sensitivity 51% and specificity 77%. The AUC for the LBC was 0.58 (CI 95%, 0.47-0.69) and for the CC was 0.64 (CI 95%, 0.52-0.75). No significant difference was noted for AUC between CC and LBC (p = 0.24) ( Table 5 ). 
Discussion
Since the introduction of liquid-based cytology there has been divergent consensuses regarding its added benefits. The Australian Health Technology Advisor Committee Report and the Canadian Coordinating Office for Health Technology Assessment argue that LBC increases the detection of cervical lesions and decreases the number of unsatisfactory samples; however, the sensitivity of the test has been controversial, as suggested by the present study findings. The findings of this study, unlike the Australian and Canadian committees, shows no difference in the detection of cervical lesions and the rate of unsatisfactory samples between LBC (sensitivity 51%) versus the CC (sensitivity 40%). A Latin American study by Longatto et al. reports superior sensitivity for LBC whereas, Chacho et al. found no significant difference between LBC and the CC for intraepithelial lesions detection [8, 9] . Volume 4 | Issue 2
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Among the methodological deficiencies found in other studies that may affect the outcome of both types of cytology are: the lesion size, the collection device, the preparation method, the knowledge of the previous histopathological or colposcopy results, intrinsic population characteristics, the follow-up of abnormal tests, related monetary cost [10, 11] . A differentiating characteristic of the present study is the method of sample harvesting with the shifting of which of the tests received the first sample.
Conclusion
